Lowering Carbon Footprint
through Improved Urban Form &
Transportation Planning

Susan Culp, Sonoran Institute
November 10, 2009



— Reduced snowpack

— More winter
precipitation falling as
rain instead of snow




Increased wildfire
risks

— Aggravated by
drought

— Range expansion of
pests (pine beetle)
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Local Land Use Planning is Essential to
Effectively Cope with Climate Change

* Planning related actions can:

— Be implemented right now — there is no need to wait for
technological innovation

— Have been shown to be effective in reducing greenhouse
gas emissions

— Carry with them a host of co-benefits
e Cost savings for communities

* Better quality of life
* Improved health
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Carbon Emissions & Urban Form

Connection between development patterns,
transportation networks, and vehicle miles
traveled (VMT)

Development patterns
— Density, mixed-use, design

Transportation infrastructure —providing a
backbone for development patterns

Case study for urban design to reduce VMT
— Superstition Vistas



Greenhouse Gas Emissions by Sector

U.S. CO, Emissions by Sector Arizona CO, Emissions by
(2005) Sector (2000)
Industry  Buildings  Transportation Industry*  Electricity** Transportation
18%
33% e
40%
39% 42%

*Includes industrial processes, fuel use, waste, and
agriculture.

**|ncludes residential & commercial fuel use.

Data from U.S. EPA. Data from Arizona State Climate Action Plan.



Vehicle Miles Traveled (VMT)

e VMT & carbon emissions — 1:1 relationship
— Reduce VMT by 25%; reduce greenhouse gas emissions
by 25%
* Reduction in VMT per capita depends on two
factors:
— How bad trend development patterns are
— How good alternative growth patterns are

— 5 D’s (density, diversity, design, destination accessibility,
and distance to transit)



Figure 1a. .S, Vehicle Miles Traveled, Annualized, December 1956-September 2008

b rnualized WVMT

E A T A T A

Sourte” TRES-TOAZT Aighway STafs2ics, Tabie VR-201; 1003-Sepfember, 20007 Tailic Vaume Trends



Mode Shift
17%

Vehicle
Occupancy
17%

Vehicle Trip

Length
35%

Population
13%
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“Urban design can reduce VMT per capita by up to
40%”
—Pat Condon







Transportation Strategies to Lower
Carbon Footprint

Pricing Strategies

Combined Land Use

Non-motorized Transportation Networks
Public Transportation
HOV/Carpool/Commute Strategies
Regulation

Systems/Operations Improvements
Bottleneck Relief & Capacity Expansion
Multimodal Freight Strategies



Most Effective Transportation Strategies

Most improvement in GHG Worsened GHG emissions
emissions
* Regulatory Measures * Bottleneck Relief

— Speed limit reductions
* Pricing

— Congestion pricing

— PAYD

— VMT fee
— Carbon pricing

* Systems/Operations

— Eco-driving
* Commuting Strategies
e Combined Land Use

e Publicransportation



METROPOLIS, CITY, AND TOWN
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New housing and businesses replace vacant and
3 d industrial sites at Colkambia Road.

Mixed-gse redevelopment to support the new
station s the of the neighborhoed.

Transit.oriented, compact heusing snd retail ena | .
large site by Morton Strest Station.




Linkage between Urban Form &
Transportation

“No amount of transit investment in a vast area of
low-density, single-use cul-de-sacs will be cost
effective; conversely, a mixed-use, high density
neighborhood with interconnected streets will still
be car dependent if transit investment is lacking.”

— Pat Condon, “Planning for Climate Change”






MARICOPA CO.




Robert Grow
consulting

la FREGONESE

OCIATES

@ HarrisInteractive

Kimley-Horn
and Associates, Inc




Mission of Superstition Vistas Project

The Superstition Vistas area represents an

unprecedented opportunity to become a global
model for sustainable communities over a 50-year
planning horizon. The goal is to create vibrant
communities with a sense of place anchored by
community values establishing Arizona as a leader
in sustainable development.
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Envision Tomorrow Modeling

1) Develop a series of prototype buildings (ranging
from single-family detached to office complexes
and industrial buildings)

2) Aggregate the building types into “development
types” (urban downtown core, mixed-use main
streets, low density residential subdivisions)

3) Development types were then painted onto the
landscape using Envision Tomorrow Scenario

Builder with Arc-GIS to show regional level growth
patterns
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Superstition Vistas
Scenario Indicators
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Lesson 1:
Building in a “greener” fashion is a key strategy

* Land use and transportation are important in “going
green”...

* But “greener” buildings and landscaping are very effective
at reducing greenhouse gas emission, energy consumption
and water use

— Can reduce building emissions by 85%
— Can reduce transportation emissions by 87%
— Can reduce landscaping water by 86%

* By aggressive land use and better building codes
* Promote auto efficiency



Focus on Residential Buildings

Incremental Cost per Pound of CO2 Usage
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M@ Fleet 1: 22.5 MPG, 0%
Electric

M Fleet 4: 60 MPG, 20%
Electric or Renewable
Fuel
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Lesson 2:
A more compact urban form reduces carbon
impact and water consumption while
accommodating the same population forecast

* Higher density building forms are more energy
efficient

e Common walls and less building area per capita

* A reduction of 39% from building related emissions.

* A reduction of 40% from transportation savings from more
efficient land use

* A reduction of 50% in water consumption



Total Carbon Footprint
(Building and Transportation Emissions)
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Lesson 3:

Achieving a better jobs housing balance is a key to
transportation carbon emission reductions

* Low carbon footprint from transportation sources will be
difficult without a successful economic development
program

* Housing affordability is important in supporting full cross-
section of workers

* Higher jobs/housing ratio is largely responsible for the
dramatic reduction in vehicle miles traveled

— Scenario A recorded 16,500,000 daily miles, Scenario B recorded
11,800,000 daily miles

— A 28% reduction in VMT, from more local work, and transit
oriented development

— Scenario D was only 23% better than B despite being much denser



Lesson 4.
Designing a city with appropriately spaced and well
desighed mixed use centers is more important than
density alone

Density in itself does not reduce travel demand, but jobs-
housing balance and mixed use design does.

Scenario B had almost all the advantages of C except
density, and at least for transportation carbon footprint,
performed almost as well.

Scenario B and C had approximately the same urban design
and transit ridership

The impact on travel was negligible, because the bulk of
the housing and jobs were in the centers, or within transit
or walking distance of the centers
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